ABSTRACT BACKGROUND: Donor retention poses a significant problem to blood collection agencies
INTRODUCTION
Donor recruitment, and donor retention particularly, pose a significant problem for blood collection agencies in Australia and around the world.
1, 2 Only 3.5% of the age-eligible population within Australia currently donates blood or blood products 1, 2 and, consistent with recruitment and retention patterns in the U.S. 3 and the U.K., 4 only around 60% of new Australian blood donors return within 2 years to make a further donation. 2 With the demand for blood and blood products forecast to increase, 2 research attention is shifting increasingly to the need to understand blood donors and the factors that motivate them to continue donating. 5, 6 A focus on donor retention is particularly pertinent as repeat donors provide the potential to save on costs associated with the continual recruitment of new donors, 5 as well as supplying a stable and comparatively safe source of blood. 7, 8, 9 Despite the advantages of focusing on repeat donors, previous research considering individuals' motivations for donating blood has tended to consider only non donors, 10, 11 new (i.e., first-time) donors, 12 or samples comprising a mix of non donors and donors. 13, 14, 15 Although recent research has highlighted the different motivations of current non donors and donors for donating blood in the future, 16 few studies to date have focused exclusively on experienced blood donors and what motivates them to intend to donate blood again in the future 12, 17 and to engage in actual repeat donation. As such, in the current study we draw on previous blood donation research to test three models to determine how a number of factors contribute to experienced blood donors' motivations to engage in repeat donation
One dominant and enduring psychological theory that may assist with this aim is the Theory of Planned Behavior (TPB 18 Figure 1) . Across several research studies comprising mixed samples of blood donors and non donors, the TPB predictors have accounted for between 31-72% of the variance in blood donation intentions, 10, 13, 14, 19, 20 and between 54-56% in blood donation behavior. 13, 14 RUNNING HEAD: Predicting intentions and behavior among donors 4 The TPB specifies that the most proximal determinant of behavior is an individual's intention to engage in that behavior (with perceived behavioral control also proposed as a direct predictor of behavior). This proposition is supported in the blood donation literature with intention emerging as the only consistent predictor of behavior. 21 Behavioral intentions are, in turn, predicted by attitudes (the individual's overall positive or negative evaluation of performing the behavior), subjective norms (the individual's view of whether important people in their life would want them to perform or not perform the behavior), and perceived behavioral control (the extent to which an individual perceives the behavior to be under their volitional control). While perceived behavioral control usually reflects the two aspects of perceived controllability and self-efficacy, it has been argued that perceived behavioral control may be equated with an individual's confidence in their ability to perform the behavior (self-efficacy). 18 Given that an individual may have little control over the actual factors that prevent blood donation (e.g., illness), and one's belief in their ability to donate blood (i.e., self-efficacy) has been shown to be a stronger predictor of intentions than perceived controllability, 13, 17, 20 a measure of self-efficacy only was chosen to reflect perceived behavioral control in the current study.
In the context of blood donation, several researchers have extended the basic TPB model to account for other influences on donation intentions and behavior. A number of studies, for instance, have explored the influence of a perceived moral obligation or moral norm to donate blood, 12, 13, 15 with this construct assessing feelings of personal responsibility or a duty to donate. 22 For repeat blood donors, specifically, moral norm has been found to be a significant direct, 12, 15 and indirect (via attitude 17 ), predictor of intention to donate blood, as well as a direct predictor of behavior in one study. 12 17 in their recent analysis (see Figure 2 ).
The proposed model incorporated attitude, subjective norm, self-efficacy, moral norm, anticipated regret, donation anxiety and self-identity as predictors of intention (see Figure 3 ).
In line with the results of France et al., 17 we predicted that the effects of self-efficacy, moral norm, and donation anxiety on intention would be mediated via their effects on attitude (see Figure 3 ). Further, based on previous blood donation research, 21 we expected that intention would be the sole predictor of behavior (with direct paths from self-efficacy, moral norm and anticipated regret to behavior also considered). 12 Similar to France et al. 17 the comparative fit of the proposed model ( Figure 3 ) to the data was compared to both the basic TPB model ( Figure 1 ) and the model derived directly from the results of the France et al. 17 analysis (Figure 2 ). It should be noted, however, that the current study does not comprise a direct retest of the France et al. 17 model as only donor anxiety at donating in the future was assessed rather than blood donation reactions or donor satisfaction as in France et al. 17 . Further, whilst France et al. 17 sought only to predict intention to (re)donate, in the current study we also assessed actual re-donation behavior.
MATERIALS AND METHODS

Participants and Design
Two hundred and sixty three (101 men, 159 women, 3 undisclosed) residents of Queensland, Australia who were blood donors self selected to complete an initial survey on RUNNING HEAD: Predicting intentions and behavior among donors 7 blood donation. These donors were mostly married (70.2%) and had either finished high school or attended college/university (84.4%) and were aged 35-64 years (75.1%). Of these donors, 182 returned the follow-up survey sent out 3 months later (60 male, 122 female).
Similar to the initial sample, these respondents were mostly married (63.7%) and had either finished high school or attended college/university (86.5%), and were in the age range years (70.9%). Whilst a small number of respondents could not remember how often they had donated blood in the past (6.6%), the majority of the sample was experienced with a total of 83.4% having given blood more than twice in the past. Most of these donors indicated that they had given between 2 to 10 donations across their donor career (38.1%).
Measures
Theory of Planned Behavior
The initial survey included items designed to assess the standard TPB constructs of attitude, subjective norm, self-efficacy, and intention. In addition, moral norm, self-identity as a blood donor, anticipated regret (at not donating blood) and donation anxiety were also measured. Three months later, the second survey assessed participants' self-reported blood donation behavior (i.e., whether during the previous three months the person had attended a blood bank with the intention of donating blood) in the 3 months between the first and second survey. Standard TPB measures were based on the guidelines provided by Ajzen 18 and measures for the additional constructs were derived from other extended TPB blood donation studies. All multi-item measures had good internal reliability (all αs > .77) and composite measures were created such that higher scores indicated more positive or stronger levels of each construct.
Attitude. Attitude towards donating blood in the next three months was assessed by participants rating the degree to which donating blood in the next 3 months would be Subjective norm. Subjective norm was measured using three items: "People who are important to me would recommend that I donate blood", "People who are important to me would think I should donate blood" both scored 1 (strongly disagree) to 7 (strongly agree),
and "If I were to donate blood, people who are important to me would -"1 (strongly disapprove) to 7 (strongly approve).
Self-efficacy. Two items measured self-efficacy: "It would be easy for me to donate blood in the next 3 months" (1 strongly disagree to 7 strongly agree) and "I am confident that I will be able to donate blood in the next 3 months (1 not confident at all to 7 very confident).
Intention. Intention to donate blood within the next 3 months was assessed using three items: "I would like to donate blood in the next 3 months", "I intend to donate blood in the next 3 months", both scored 1 (strongly disagree) to 7 (strongly agree) and "I will donate blood in the next 3 months (1 very unlikely to 7 very likely).
Moral norm. Moral norm was measured using four items based on those used by Godin et al. 15 and Lemmens et al.
10
: "I believe I have a moral obligation to donate blood", "It is in line with my principles to donate blood", "My personal values encourage me to donate blood" and "I have a responsibility to donate blood" all scored from 1 (strongly disagree) to 7
(strongly agree).
Self-identity. Self-identity was measured using three items based on Terry et al. 35 : "I am the kind of person who donates blood", "Blood donation is important to me", and "Donating blood is a part of who I am" all scored 1 (strongly disagree) to 7 (strongly agree).
Anticipated regret. Anticipated regret was measured using three items based on Godin et al., 15 with the stem of "In the future if I did not donate blood": "I would regret it", 9 "It would bother me", and "I would be disappointed" and all scored from 1 (very unlikely) to
(very likely).
Donation anxiety. Donation anxiety was measured using two items based on
Robinson et al., 11 with the stem of "In the future, if I donate blood, I would feel": "distressed"
and "anxious". Responses to these items were scored 1 (not at all) to 7 (very much).
Behavior. Actual blood donation behavior was assessed in the second questionnaire sent 3 months after the return of the initial questionnaire. Participants were asked to indicate if they had "visited a blood collection site in the last 3 months with the intention of donating blood", regardless of whether actual blood donation occurred. Responses to this question were scored 1 (yes) or 0 (no). Those who indicated that they had donated blood were then asked to provide further details (e.g., when and where they had donated) to improve the reliability of the self-report data.
Demographic details. A range of demographic questions focusing on age, gender, marital status, and level of education were included in the survey. In addition, participants were asked how often they had donated blood in the past (less than twice before, 2-10 times,
10-20 times, 21-50 times, 50+ times, don't know).
Statistical Analysis
The data were initially analyzed to confirm correlational relationships between the potential predictors (attitude, subjective norm, self-efficacy, moral norm, self-identity, donation anxiety, and anticipated regret) and both intention and behavior. Subsequent structural equation models were conducted using Mplus 4.1 computer software. 36 Consistent with France et al. 17 all exogenous variables in the model were allowed to correlate. Because of the categorical nature of one of the dependent variables in the analyses (behavior), the models were estimated using a robust weighted least squares estimator. 37 A number of goodness-of-fit indices were calculated and examined for each of the tested models - 
RESULTS
Correlational Analyses
As shown in Table 1 , preliminary correlational analysis revealed that all of the predictors were significantly correlated with behavioral intention (all ps < .01). Self-identity as a blood donor had the strongest positive relationship with intention to donate blood within the next 3 months, followed by self-efficacy, moral norm, anticipated regret, attitude, and subjective norm. Anxiety about donating blood again in the future (donation anxiety) had a significant negative relationship with intention as expected. In addition, with the exception of donation anxiety, all predictors were significantly associated with behavior at Time 2.
Intention to donate blood within the next 3 months demonstrated the strongest relationship with behavior, with self-efficacy, self-identity as a blood donor, attitude, moral norm, anticipated regret, and subjective norm all positively associated with blood donation behavior (all ps <.01).
Test of the Models
In line with the procedure adopted by France et al. 17 first the basic TPB model was compared with the model derived from the results of France et al. 17 (see Figure 2 ) to confirm the conclusion that their model improved upon the basic TPB model. tests for all of the tested models are presented in Table 2 . Results revealed that all fit indices and statistics indicated that the France et al. 17 model provided a superior fit to the data than the basic TPB model.
Next, the fit of the proposed model was calculated (Figure 3) . This model comprised a revision of the France et al. 17 model, with the addition of paths between anticipated regret, self-identity and intention. Examination of the goodness-of-fit indices (Table 2 ) indicated that the fit between the proposed model and the data was acceptable, and that the proposed model provided a superior fit to the data than the model derived by France et al. 17 However, the model modification indices results also indicated that the fit between the model and data could be improved further with the inclusion of a path between self-identity and attitude. In contrast to recent analyses suggesting the inclusion of additional predictors for behavior in repeat donor samples, 12 further modifications involving self-efficacy, moral norm, and anticipated regret were not indicated.
Examination of the goodness-of-fit indices from Table 2 The results of the current study revealed that, whilst the initially proposed model provided a better fit to the data than either the basic TPB or the France et al. 17 model, a further revised model incorporating self-identity as a blood donor as an indirect predictor of intention (through attitude) provided the best fit. As such, these data provide support for augmenting the basic TPB model with variables that are of specific relevance to blood donation (e.g., donation anxiety) and account for the previous experience of the sample with the behavior in question (e.g., self-identity as a blood donor). The combination of such variables in the current study accounted for a substantial amount of variance in experienced donors' attitudes, intentions, and, perhaps most critically, in their actual donation behavior.
Determining Behavior
The data suggest that, for these experienced donors, blood donation is still a behavior which is, at least partially, the product of a rational decision making process (cf 29 ) as captured in the TPB constructs of intention, attitude and self-efficacy. For these donors, the perceived 'pressure' to donate does not originate from external sources such as important others (cf 14, 17, 20 ) but is more internally driven, with respondents' own personal moral norms and conceptualizations of self as a blood donor (i.e., self-identity) serving to shape their attitudes toward blood donation, their subsequent intentions to donate blood, and ultimately 
Self Efficacy
Consistent with much previous blood donation research involving both donors and non donors, 13, 17, 20 a sense of efficacy over donating blood was revealed also as an important direct influence on blood donation intentions, but not on donation behavior. Potentially the direct link between efficacy and behavior may develop over a longer time period when perceptions of control start to approximate actual control 12, 18 . Specifically, those donors who believed that blood donation was easy and was something that they were confident they could do were more likely to intend to donate. Although donors by definition have donated blood in the past and have shown themselves that they are capable of donating blood, it is likely that donors' intentions may still be impacted upon by structural or organizational elements related to the act of donating blood (e.g., perceived inconvenience, being too busy, blood donation process taking too long). 7, 20, 43, 45, 46 Thus, future blood donor retention strategies should aim to enhance a sense of efficacy over donation by focusing on convenience (e.g., the ease of accessibility of donation centre locations and opening hours 46 ) and overcoming competing time demands and structural elements by making blood donation a planned behavior (through, for example, the routine scheduling of appointments) similar to that undertaken when attending the doctor or dentist. 30 Given its emergence as the strongest predictor of RUNNING HEAD: Predicting intentions and behavior among donors 14 donors' intentions (in terms of co-efficient size), a focus on self-efficacy in future interventions designed to increase blood donation intentions may prove particularly effective.
Anticipated Affective Consequences
The results of the current study also reveal an important role for negative affective influences in the decision to continue to donate blood. Negative affective experiences as a result of donating blood (i.e., donation anxiety) influenced intentions to donate indirectly via attitude, with those who believed they were less likely to experience distress or anxiety citing more positive attitudes. Thus, to foster continued positive blood donation attitudes, one potential retention strategy for donors at a more advanced stage of their donor career may be to ensure that each donation experience is positive or as minimally distressing as possible (see also 17 ). For these experienced donors, who may not be particularly inherently anxious about the process of donating blood, it may be important to minimize situational causes of vasovagal reactions (e.g., dehydration 47 ) that may result in the development of anxiety 48 or provide strategies to cope with the experience of such anxiety or distress. 49 A more direct affective influence on blood donation intentions was the anticipated negative emotional experience of regret resulting from not donating blood (i.e., anticipated regret), with those donors who anticipated reacting negatively if they did not donate blood reporting stronger intentions to donate. Future efforts to encourage repeat donation should emphasize the negative emotions of regret or disappointment that are likely to be experienced if one fails to donate blood (see also 12, 15 ).
Conclusions
In determining the key factors underpinning the intentions and, more importantly, the behavior of established blood donors, the results of the current study provide strong support for the utility of an augmented TPB framework and represents one of the first attempts to predict blood donation behavior (rather than just intentions) using structural equation 17 along with the results of the current study, suggest that the paths between at least some of these constructs and intention are best conceptualized as being indirect.
The discrepancy in results may simply be a function of the analytical strategy undertaken, reflect the use of mixed samples of donors and non donors in some studies, 13, 20 or the failure to differentiate adequately between donors at different stages of their donation career (i.e., how many times they have previously given blood). In instances where such details about donation experience have been provided, the experience of the donors is limited whereas, in the current analysis, of those who could recall the number of prior donations they had given, 89.3% had donated blood more than 2 times in the past (with the mode being between 2-10 donations) suggesting a sample somewhat more advanced in their donor career.
It is likely that the key determinants of the intention to donate blood and the behavior of blood donation will change the more often a donor donates blood 43 . As such, the differences One further limitation of the current study relates to the two-item measure of donation anxiety. While the donation anxiety items used in the present study measured feelings of anxiety and distress, the measure failed to assess physiological reactions (e.g., dizziness, nausea) that may be experienced when donating blood. 51 These physiological reactions have been demonstrated as an important factor in the decision to return for subsequent blood donations. 26, 52 Future research should include an assessment of potential physiological reactions as well as donation anxiety to further clarify the impact of anxiety and physiological reactions on the decision to continue to donate blood in the future. Using the Blood Donation Reactions Inventory, 53 which is a well established and validated scale of presyncopal reactions to donating, may assist in achieving this aim.
While the body of research that differentiates non donors from donors is growing, 12, 15 we still know very little about the developmental process by which first-time donors become regular donors. 7 With donor retention a key issue, knowing what motivates an existing donor to continue to donate remains critical to the maintenance of the blood supply worldwide. Revised model 7.72(9) 1.00 0.00 0.62 * A non-significant chi-square is desirable; ** CFI = comparative fit index, with a range of 0.00-1.00. > .95 is acceptable; ***RMSEA = root mean square error of approximation. Lower limit is 0.00 and < 0.06 is acceptable; ****WRMR = weighted root mean square residual, <.90 is acceptable.
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